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   Background 
Newer materials are emerging in the field of endodontics which can be used as 
root canal filling materials. Most of them are able to provide an adequate coronal and 
apical seal which is one of the prime requisite’s for successful endodontic therapy. 
This in vitro study was done inorder to evaluate the homogeneity and quality of four 
obturating techniques namely, Lateral Compaction, Guttaflow, Beefill and Thermafill 
using Cone Beam Computed Tomography. 
Materials and methods 
          One twenty (120) lower first premolars extracted for orthodontic purposes were 
used for this study. For the standardization of samples, teeth with single canals and 
straight roots were selected. The selected teeth were then stored in 5.25% sodium 
hypochlorite solution for two hours in order to dissolve the attached periodontal 
ligament fibers. After, which the teeth were made free of calculus and debris by using 
an ultrasonic scaler and the samples were washed under normal tap water and stored 
in normal saline solution at 37
0
C and 100% humidity. The access cavities were 
prepared by using an endo access bur and the working length was estimated with the 
help of routine radiographs.  
               The canal shaping was done by using the protaper rotary file system upto 
size 30 by following the crown down technique. 2.5ml of 2.5% Sodium hypochlorite 
solution was used as the irrigant in between the filing sequences followed by 5ml of 
17% EDTA solution and then 2.5 ml of saline was as the final flush. Then a 
preoperative CBCT analysis was done in order to evaluate the volume of the root 
canal after standardizing the working length at 15mm. This 15mm is further divided 
into coronal, middle and apical segments of 5mm each. These 5mm segments were 
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further divided into 0.5mm slices. The prepared root canals were then dried with  
appropriately sized paper points. AH plus sealer was coated along the walls of the 
prepared canals by using a lentulospiral at a speed of 300 rpm. Before obturation, the 
samples were randomly divided into four groups where group I was obturated by 
Lateral Compaction technique (LC), group II was obturated with Guttaflow (GF), 
group III was obturated with Thermafill (TF) and group IV was with Beefill (BF) by 
following the manufacturer’s instructions. 
             Then, the postoperative CBCT analysis was performed by using the CBCT 
scanner (ORTHOPHOS XG 3D, Sirona Dental systems, Bensheim, Germany). The 
volume of each segment was then calculated from the linear measurements obtained 
by the CBCT analysis. The volume of the root canal in each slice was then calculated 
by multiplying the root canal area with the slice thickness (0.5mm).The Volume 
Percentage of the voids in the obturated root canal (VP) was calculated by using the 
formula, (R-V) ×100/R where, R is the volume of the root canal space and V is the 
volume of the void space. From this formula the volume percentage of the obturated 
material was calculated. The homogeneity of obturation was then evaluated by 
estimating the prevalence of voids at the coronal, middle and apical segments of the 
obturated root canals.  
Statistical analysis 
           The obtained data was then analyzed statistically by using the Statistical 
Package for Social Sciences, (SPSS) version – 17 Software for Windows. Data entry 
was done by using the Microsoft office Excel spreadsheet where the data was 
expressed in its mean and standard deviation and were then analyzed by using 
ANOVA and multiple comparisons by Post Hoc Bonferroni test. 
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 Results 
              Voids were present in all the groups (LC, GF, TF and BF) but the results 
were not statistically significant. In the intergroup comparison of the overall total 
volume percentage between the four groups, the mean overall total volume percentage 
of the Lateral Compaction group (LC) was the lowest at 88.9407% and Beefill (BF) at 
97.9273 % was the highest, which was statistically significant. The overall volume 
percentage of the obturated material was the highest in the Beefill (BF) group 
followed by Thermafill (TF), Guttaflow (GF) and the Lateral Compaction techniques 
(LC). For the presence of extrusion among the four groups, the mean value for Lateral 
Compaction was 3.07 and for Beefill it was 1.033 which was statistically significant. 
Conclusion 
    Within the limitations of the present study, it can be concluded that 
1. Voids were present in all the four groups (LC,GF,TF,BF). 
2. The maximum volume percentage of obturated material was found in the 
Beefill group (97.9273%) and the least volume percentage was found in the 
Lateral Compaction technique (88.9407%) 
3. Extrusion was present in the Lateral Compaction group (3.07 %) 
4. The homogeneity and quality of obturation was better in Beefill followed by 
Thermafill, Guttaflow and finally by Lateral Compaction. 
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